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PREFACE. 


One of the important functions of the Bureau of Mines has been 
the analyzing of samples of coal from every coal-mining State and 
from Alaska. The analyses are being published for the information 
of Government officials and the public. + 

These samples have been collected in mines by representatives of 
the Bureau of Mines and by geologists of the United States Geological 
Survey in investigations of mineral resources; they have been col- 
lected from coal delivered for the use of Government Departments— 
Treasury, Navy, and War—and for various Government institutions; 
they have also come from coal obtained for tests by the bureau in 
investigating the utilization of fuel and the explosibility of coal dust. 
Many samples have been collected and analyzed in connection with 
the work of various State geological surveys. 

From time to time the bureau has published the analytical results 
in large bulletins. Although the analyses in any one bulletin are 
grouped together by States, or by special uses, to look up the analyses 
of coals from any particular section of the country necessitates the 
perusal of a number of bulletins, some of which are no longer available 
for free distribution. 

Moreover, when the bureau receives an inquiry for analyses of 
coal from any desired part of the country, it constitutes a large 
wastage of printed documents to send a number of bulletins in order 
to show the analyses for only one mining district in a State, or even 
for an individual mine. It therefore is deemed expedient to republish 
the analyses of coal in a series of inexpensive publications, by sepa- 
rate States, or if the coal production is small in any State, by adjacent 
States, and to include a brief description, abstracted from the reports 
of the United States Geological Survey, of the geologic structure of 
the coal basins in the State, or group of States, as well as a brief 
description of the typical mining conditions in the different districts, 
and a statement of the production by counties as compiled by the 
United States Geological Survey. 

Technical paper 269 was the first of the series to be issued; this 
paper on Ohio coals is the third. From time to time the various 
papers will be revised to include later analyses. 

H. Foster Barn, 
Director. 
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THE COAL FIELDS OF OHIO. 
By M. R. Campbell.! 


GEOGRAPHIC AND GEOLOGIC RELATIONS. 


The coal fields of Ohio occupy the southeastern part of the State 
in a belt of country that extends from Youngstown on the north to 
Ohio River in the extreme south of the State. From New Philadel- 
phia to Zanesville the coal fields have a width of about 70 miles, but 
toward each extremity they narrow to about half as much. 

The surface is generally hilly; it was, in fact, originally a plateau 
of moderate height in which the streams have since cut valleys 10 to 
500 feet deep. These valleys, particularly in the vicinity of the prin- 
cipal rivers, are generally narrow, and their sides are so steep that 
they are farmed with difficulty or remain forest covered. Each of 
the side streams has cut a valley similar to that of the parent stream, 
so that little remains of the level land that once constituted the sur- 
face of the plateau. Toward the heads of the streams the plateau 
is less dissected, and here the land is nearly all under cultivation; but 
lower down the streams the valleys are generally so narrow that they 
can not be utilized as farm land, and hence they serve mostly as 
avenues of transportation. 

Most of the streams now tributary to the Ohio River once flowed 
north or west, but in the ice age their outlets were blocked by the 
great ice sheets that came down from the north and the waters were 
deeply ponded. In the stagnant water thus produced silts accumu- 
lated that partly or completely filled the original valleys. During the 
ponding the streams found outlets to the south; these were main- 
tained after the barrier of ice had melted and persist to the present 
time. The valleys that were silted up are to-day broad, smooth- 
bottomed, and swampy, and present a striking contrast to the sharp, 
narrow Valleys of the streams draining into the Ohio. 

Ohio River is the natural outlet for the coal from the mines in a 
large part of the fields, and it is to be hoped that now, with locks 
and dams that insure slack-water navigation, much of the coal pro- 
duced will be sent to market by way of this stream. Despite their 
hilly topography, however, the coal fields are crossed by many trunk 
lines of railroads which have branches ramifying side valleys to the 
centers of coal production, and the bulk of the output is carried to 
consumers over these lines. 


1 Geologist, U. S. Geological Survey. 


Gor gle phate F 


2 ANALYSES OF OHIO COALS. 


Figure 1, taken from a map of the United States Geological Sur- 
vey, shows the extent of the coal fields and the chief producing 
districts. 


MICHIGAN LAKE fia 
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KENT UCKY by 
Coal- Bearing ok 
Fig. 1.—Sketch map of Ohio showing extent of coal fields and principal coal-producing districts. 
(After U. 8. Geological Survey.) 


COAL-BEARING FORMATIONS. 


The coal-bearing formations differ in thickness. In their proper 
sequence from top to bottom they are as follows: 


Coal-bearing formations of Ohio. seks 
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The important coal beds are not regularly distributed throughout 
these formations, but are largely limited to the Monongahela and 


Allegheny formations. This segre- 
gation of the coal beds is so marked 
that in all of the earlier geological 
reports these formations were called 
the ‘Upper Productive’ and 
“Lower Productive’’ measures, re- 
spectively. 

Figure 2 shows the vertical 
distribution of the coal bed in the 
various formations. In most of the 
State reports the coal beds were 
indicated by numbers, beginning 
with the Sharon coal bed at the 
bottom as No. 1 and extending up 
to the Pomeroy coal bed as No. 8a, 
but these numbers have been 
generally abandoned, and names, 
such as Middle Kittanning and 
Pittsburgh, have been substituted. 
In Figure 2 both numbers and 
names are given, as far as numbers 
have been applied. Some of the 
names, such as Pomeroy and Meigs 
Creek, are of local origin, but most 
of the names used in the Ohio 
field were carried over from Penn- 
sylvania as soon as the equivalency 
of the beds in the two States had 
been established. 

The most important coal bed 
in Ohio is doubtless the Middle 
Kittanning, which has made the 
Hocking Valley famous throughout 
the country on account of the 
quality of the coal produced there. 
The Pittsburgh coal bed is prob- 
ably a close second and is mined 
extensively in Belmont and Jef- 
ferson Counties. Other beds have 
attained prominence in local fields, 
but the two mentioned above 


Conemaugh 


formation 


qton 


rmation 


Washin 
fo 


gahela 


Monon 
rmahon 


fo 


Waynesburg 


Menzs Creek 


Pomeroy (No 8a) 


Pittsburg (No 8) 


Upper Freeport (No.7) 
Lower Freeport (Ne 6a) 


Middle Kittanning (No.6) 
Lower Kittanning (No.5) 


Clarion (No. 4a) 
Brookville (No.4) 


Upper Mercer (No 3a) 
Lower Mercer (No.3) 


Quakertown (No.2) 


Fia. 2,—Coal beds in Ohio. 


must be regarded as furnishing the bulk of the coal produced in 


Ohio. 
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4 ANALYSES OF OHIO COALS. 
GEOLOGIC STRUCTURE. 


The Ohio coal fields occupy the western rim of the great structural 
trough of coal-bearing rocks that extend throughout the Appalachian 
region from northern Pennsylvania to central Alabama. Being 
situated on the west side of this trough, the beds naturally dip to the 
east or southeast toward its axis or lowest line which lies in Pennsyl- 
vania and West Virginia and passes a short distance east of Wheeling. 
The lowest and oldest coal beds, therefore, outcrop near the western 
margin of the fields and the higher beds appear in regular order east- 
ward, the Pomeroy and Meigs Creek coal beds outcropping close to 
Ohio River between Pomeroy and Bellaire. As the southeastward 
dip is only about 100 feet to the mile, it does not interfere with mining 
operations, but on the other hand is an advantage, as it makes possi- 
ble, in well-arranged mines, the drainage of the workings and the 
delivery of the coal at the mine mouth by gravity. 


CHARACTER OF THE COAL. 


As the coal of the Appalachian region has doubtless all been derived 
from vegetation growing in swamps, the present diversity in character 
must be due to some process that has taken place since trees and other 
plants growing in the swamps were covered with earthy material 
and inclosed in the crust of the earth. The main agents of change 
have been heat and pressure and, in general, the heat has been a 
direct result of the pressure of the overlying mass of rocks or of 
compressive stresses that have affected the earth’s crust and have 
found expression in many places in folded or faulted rocks. As the 
great thrust came from the southeast it affected more profoundly 
the coals on the east side of the great trough than it did those on the 
west side, and consequently those on the east side are most changed. 
The change is manifested by a marked loss of volatile matter and an 
increase of fixed carbon. This is the reason why the Ohio coals are 
inferior to those of West Virginia and Pennsylvania. Thus the 
Pittsburgh coal, which at Martins Ferry carries 48.0 per cent of fixed 
carbon and has a heating value of about 12,900 B. t. u., at Union- 
town, Pa., shows 54.8 per cent of fixed carbon and has a heating value 
of 13,300 B. t. u., and at Frostburg, Md., 75.6 per cent fixed carbon 
and 14,100 B. t. u. The change is not noticeable within the State of 
Obio, but seems to occur largely east of Ohio River. 


MINE DEVELOPMENT. 


The great majority of the coal mines in Ohio are under relatively 
shallow cover. Drift openings predominate, but there are a few 
shafts and slopes. Within recent years stripping operations have 
become an important factor in coal mining in the northern and eastern 
districts. 
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The production by counties, number of employees, the average 
number of days worked, and the average value per ton at the mine 


for the year 1918 are given in Table 1.? 


Tas_e I.—Coal production, number of employces, days worked, and value per ton, by 


counties, for the year 1918. 


N fe 
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Production pumber 
County. net tons.” Under- of days 
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Portage. 2 140, 303, 272 
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2 Lesher, C. E., Coal in 1918: Mineral resources of the United States, Part Il, U.S. Geol. Survey, 1921. 
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MINING AND TRANSPORTATION. 


By J. W. Pau. 


MINING METHODS. 


The methods of mining the different beds of coal in the State of 
Ohio are, in general, the same throughout the different coal-producing 
counties and consist mainly of the room and pillar plan. In a few 
mines the rooms are driven in panels. 

Because of the practice of not removing the room pillars the per- 
centage of recovery of coal in Ohio has not been much over 50 to 60 
per cent. The practice has been to leave the pillars as long wedges, 
widest near the mouths of the rooms and gradually narrowing toward 
their faces. 

In the Steubenville district the Freeport coal has been successfully 
mined by the long-wall method. 


TRANSPORTATION. 


- The coal fields of Ohio are well served by a number of railroads. 
The State is traversed by the main and many branch lines of the 
Pennsylvania Railroad system; the Baltimore & Ohio; the New York 
Central; Detroit, Toledo & Ironton; Hocking Valley, Toledo & Ohio 
Central; and Wheeling & Lake Erie. The Ohio River affords water 
transportation for some mines along its course, but the amount thus 
shipped is only a small part of the output of the State 


MARKETS. 


There are two principal fields in the State—the northern, which 
produces about 65 to 70 per cent, and the southern, producing about 
30 to 35 per cent of the State’s total. 

About 40 to 43 per cent of the total output of the mines is consumed 
within the State; 5 to 9 per cent is shipped to other States; and 48 
to 55 per cent embraces the tonnage delivered to railroads, exported 
by rail, or shipped to tidewater and to the Great Lakes for cargo. 

Although the mines ship a large tonnage to other States, Ohio 
receives so much coal from other States that the consumption within 
the State, exclusive of railroad fuel, is equal to the annual production. 
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ANALYSES OF MINE AND CAR SAMPLES. 
By A. C. Fretpner,’ H. M. Coorer,‘ anp F. D. Osaoon.3 


CLASSIFICATION OF ANALYSES. 


The coal analyses in Table 1 are arranged in geographical order 
by counties and towns. The analyses are grouped as follows: 

1. The proximate analysis, which includes results of determina- 
tion of moisture, volatile matter, fixed carbon, and ash. 

2. The ultimate analysis, which includes results of determinations 
of carbon, hydrogen, nitrogen, oxygen, sulphur, and ash. 

3. The calorific value or heat of combustion. 

4. The softening temperature of ash, when such determinations 
have been made. 

Where an ultimate analysis is listed, it is given for three condi- 
tions: (1) As received; (2) computed to a moisture-free condition; 
(3) computed to a moisture and ash-free condition. Samples for 
which only the proximate analysis and heating value are given are 
listed only for the “as received”’ and ‘“‘ moisture-free”’ condition. 

The analysis of the sample as received (condition 1) represents 
the actual sample as received at the laboratory, and for a mine-face 
sample it represents the coal at the actual place of sampling in the 
mine. The moisture-free analysis represents the relative composi- 
tion and heating value of the dry coal; this form of analysis is val- 
uable for comparing similar coals of variable moisture content. The 
moisture and ash-free analysis represents approximately the relative 
composition and calorific value of the dry combustible matter; this 
form is conyenient for comparing coals that do not differ much in 
the character and amount of ash and sulphur, as in such coals the 
various constituents and the heating value are fairly constant for 
each coal bed or class of coal. 


SOURCES OF INFORMATION. 


Table 2 contains the chemical analyses of coals from commercial 
mines and prospects, collected at various times in the course of sys- 
tematic surveys of the coal resources of the State, by geologists of 
the United States Geological Survey, inspectors of the Bureau of 
Mines, and geologists of the Ohio Geological Survey. The analyses 

3 Supervising fuels chemist, Bureau of Mines. 


4 Chemist, Bureau of Mines. 
5 Assistant chemist, Bureau of Mines. 


Google NVERSITY OF ILLNOIS 


8 ANALYSES OF OHIO COALS. 


have been copied from various published reports of the Bureau of 
Mines, United States Geological Survey, and the Ohio Geological 
Survey; they include all analyses made prior to July 1, 1922. 

The analyses and calorimetric determinations were made in the 
laboratories of the organizations named. The methods used were 
those approved by the United States Geological Survey and the 
Bureau of Mines,° and adopted by the American Chemical Society 
and American Society for Testing Materials as standard methods for 
coal analysis. 

The majority of the analyses that appear in publications of the 
Ohio State Geological Survey, volume 3, 1878, and volume 5, 1884, 
are purposely omitted, as those samples were not collected in an 
approved manner, and were taken mainly from outcrops and local 
mines, many of which are now exhausted. For those mines still in 
operation later analyses that are more reliable have been used. A 
few analyses from these early reports have been tabulated, as they 
are analyses of coals in localities where no later samples have been 
taken and show the presence of good minable coal which is not ex- 
tensively worked at present. 

Column 18 gives references to various bulletins that contain more 
detailed descriptions of the coal beds and sections from which the 
samples were collected. Those preceded by an ‘‘O” represent Ohio 
bulletins, others refer to Bureau of Mines bulletins. Nearly all the 
analyses taken from Bulletin 22, Bureau of Mines, were made by the 
United States Geological Survey at the coal-testing plant labora- 
tory in St. Louis, Mo., were published in various United States Geo- 
logical Survey reports and later incorporated in Bulletin 22. Other 
Bureau of Mines analyses were made in the coal laboratories at Pitts- 
burgh, Pa., and Washington, D. C. 


PEAT DEPOSITS. 


The northern counties of Ohio, along Lake Erie, contain large 
deposits of peat. A number of samples have been collected in these 
localities by the Ohio Geological Survey and have been analyzed by 
the Bureau of Mines. Table 3 which contains these analyses is taken 
from Ohio Geological Survey Bulletin 16 on ‘Peat deposits of 
Ohio.” In analyzing the samples, approved methods for coal analy- 
sis were used. As peat contains a large percentage of moisture, all 
the analyses were of air-dried samples, and the volatile combustible 
matter was determined by the modified method. In the tables, the 
moisture in the air-dried sample is stated, and the remainder of the 
analysis is given on the moisture-free basis. 


® Stanton, F. M., and Fieldner, A.C., Methods of analyzing coal and coke; Tech. Paper 8, 1913, 42 pp.; 
Fieldner, A. C., Notes on the sampling and analysis of coal: Tech. Paper 76, Bureau of Mines. 1914. 
59 pp. 
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ANALYSES OF MINE AND CAR SAMPLES, 9 
FUSIBILITY OF COAL ASH. 


In general the softening temperature of coal ash from the coals of 
the United States 7 ranges from 1,900° to 3,100° F. For convenience, 
the order of fusibility may be expressed by subdividing this range of 
softening temperature into three groups as follows: 

Class I. Refractory ash, softening above 2,600° F. 

Class TI. Ash of medium fusibility, softening between 2,200° and 
2,600° F. 

Class III. Easily fusible ash, softening below 2,200° F. 

The softening temperature is defined as the temperature at which 
a cone of the ash when heated in the test furnace with a slightly 
reducing atmosphere has fused down to a spherical lump. 

The Bureau of Mines has determined the softening temperature of 
the ash of a large number of coals in the United States. The coals of 
Ohio that were tested gave ash of medium fusibility, mainly in Class 
II; a few have ash that is in the lower part of the refractory class, 
and some have ash that is in the upper part of Class I. 

The actual temperatures observed in fusing-point determinations 
of the coals tested appear in column 17 of the table. 


7 Selvig, W. A. and Fieldner, A. C., Fusibility of ash from coals of the United States, Bull. 209, Bureau 
of Mines, 1922, 119 pp. 
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Hopewell Twp.; G. L. Porter |........ 


Quakertown bed. 
Fultonham, west of, Newton Twp.; L. G. Harkness |........ 


part of abandoned quarries on Cedar |........ 
Run, Anderson coal. 
Sec. 11; T. Olden mine, Upper Freeport bed......)........ 


MUSKINGUM CouNTy—continued. 
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mine 
Freeport bed. 
Southern 


Original from 
UNIVERSITY OF ILLINOIS AT 
URBANA-CHAMPAIGN 


27 


ANALYSES .OF MINE AND CAR SAMPLES, 


PSS. LRT [SR ees pew prises SES | 2 °OF g “(Nour oUTUT JO 4S9AK 4o0J 
pee 62 | ST |8'69/0°9 | 8S | Zr | 2'9F | TOF z Ose) Peg yoarg SByoyy ‘OUTUT MWD “AAD SAN LH E 
1% | 9°OE| ZT 16°99) 2° 198 | 9°CI | 6 FF | F'8e I @ | sgt0z | “N 8 WL ‘IT ‘908 ‘Jo ysvoyynos sofrar g ‘A719 JOHVNy Ba 
“U9 [FT 19'L}9°9 18% [oo Seg | o "oF g *(qyNOUL OUTUT JO 4Sa.A\ 399} OOE ‘UrOOI T]) ~ 
ricste G2 |3T |Z |0'9 |&% | SOL] 8 ZF | +e 18 “poq Yoon ssyoyy ‘oUyUT J9wD ATIM “MSH ONS 
FZ | LIL) ST | 039/29 | TF | e'Or | ost | 968 I @ | 820% | WL ‘ee ‘908 ‘Jo YyIOU aly YT ‘UONeIS WyEIYydg” yUNO;_ 
“9° | LT [218] 99 [we [ 2°99 | £ °F 18 
“"16°9 | OT |e@#e|1T'o | Te 106 | 9°19 | Fee z é 
ST |S 1L|ST |so| Fe |6% | 9°8 | 0'6F | Sue T Vio] st@zt |-°1ZzT pus E1zz1 sopdures jo aytsoduros) oureg és 
*(U10}}0q 1jBYS JO JSamy INOS S 
oT ore “108 | 18 | 9°6F |] e-ze T V_ | ¥1ZZ1_ | 3907 Oog‘g ‘AQUA YINOS J ‘ULOOI ¢ JO BRI) OUIRY 6 
*(u103}0q IJBYs JO ysvaqyNOs 
: 322] 00L'¢ ‘peor 10,0UT ‘A1]Ue YINOS g JO aoRJ) peq 
rl teen ewww eel eww weno weeee in rs 6 "SF S°Le 67 I Vv e1Z21 LON ‘ouyU oIqON :j0 samyzoU oyu | ‘Aas A eed 
*"KINIOO ZIUON ~ 
QT | 882i oro fae Iroc” 6°99 | 1" ‘le 
£1 | e'39/8F | TH | eer! © oF) F 12 
£1 |st9/ te [88 | 9 | 6 oF | o" I @ | ost = |****poq qrodoorg soddq ‘ouyur ‘og [e0| ay[}Asousz 
Bi [eorlos [iy les [far [ae fo|e sara sem 
T [802 ‘ 1'¢ " g t ° ‘ Jamo7y ‘ouyar 
Cl [2900/9 [SF | 2°8 | 68h! oT I OE. ek sRSSe Lavery ‘yt 008! dan ODAC AL Ho yseorAnOE “oqpaseeg 
IT |S) 2°95 [ew [oe Z'xF | $ "1g |e 
QT |e) es |6e | Zo | sk | ORF z *poq SuyuuEy 
oT | e29} 29 [Le | a's | owe] LF I Cs a aka de WM OPT ‘ouyur neg *f YURI ‘pos “dap ous AA 
et a Be Sed Ee 0 pe #99 | 9°SF ‘le 
TT | LTLZ/ 1S | te | 28 | 6'6F | 6'F 18 
ZT 11Is9/ 9 [Se | sz | eur | see I G. sh. gr poq duyuuT4yTy Jomo ‘ouyur zyn’y UYyor 
§ : PT [zsz|oe |e TFS | 6 °c g 
“| 066 ‘21 €T |O1 10'S [OF | 86 | 8st] FF z | “peq guyuue} 
“| Osa ‘21 ST | Zsa] es | se [ee | oF |e 6e I a | 66 “UM OIPPHA ‘our Aoony que iday wowuTyse A, 
O98 ‘FT ZT 19 cs [ey [ott 62S | Ith 18 
4 IT |t oe |OF 106 | 1st | 6c 1% *(Aaqu09 Jo pent) poq qodoory soddg ‘euyur Aaya 
OT [2°] 9°9 |oe | ZB | Oe] 6'sE I C4 Cy pier ‘VOM Vda Aug "JO Jsvey nos ojyur [ ‘Biouog 
OF FT eT leetioe for pot Ls | 8 g 
Oly ‘21 ZT | FIL] O'S | FT 1 O0L |Z 09 | 8 GE Fd _ ‘[80a BisauOLy, ‘£779 
OBL ‘TT TT | eso] oe | er | 16 | 6°SF] $'9e I Gs Pees -doad uospreqopy day, oude yy ‘Moroy wND 38g — 
Ors ‘FI ZT | 6>2/9°9 | 6 J} Z'09 | 8 '6F £ [o,0) 
00s ‘ET ZT [OSHS 128 16% [82h] oly z *(YINOUT GUTUT WOT 199) OST) peq SuyuuszTy > 
“| 080 ‘eT TT [602/29 |GS |oF |r| 2 1 aq [°° "") OIppyy ‘ouyar soyNg oF100p +Jo yyI0N oyyur | ‘od0s1Q 4 
“| O¥6 ‘FI £T | tz] eo |o% Poe | 2 oo] e eo) 
Oly ‘21 zt |F 69/09 | e9 GOR |" 1B “poq Suyauenry opppry ‘ouyur ee 
O9t ZI IT |6's9 | e's | 09 wise I a | 9% 107]UOF OD pussuMoL UOLN ‘FT “oos""dasy WOPMON 
O19 “FI FT | TOL) 99 | IF ‘Sh |e 
O12 ‘I eT [zt ]e¢9 | set 9 TF z *poq Zuyauey = 
"| OF6 ‘ZT ET | g0L|o'9 | 98 £ 0b i Q | Ol | AM OPP HN ‘our qiras “AA ty day umsupsnyy 
098 ‘FT FT | 66L/9'9 | EB o's g = 
“| 086 ‘et HT |LOLIES | EB Ob 20 eae z *(A1j 09 Uy 499} OST) poq ZuTUUETITY a 
: OST ‘eT Qt | ez) 2's joe ‘ob 1 8th | 6° | T Qo pr") SIppyg ‘ouyar wreysuyyTy “a “AA 1 oas “day, corU0 Ry 
“| 09s FT : et 9T | 862/09 | F% “6h | 908 |" g 
“*e""""1 OOS "ET | OOG'L |" V6 1ST |OPLI O'S | OS lee | LH | Ou | z : _.“paq Wodaery 19M0'T 
‘%'O | oer }o‘tr veoh Sor (ceri et (ool ee |1t 169 12th lo wi Pe IT a [vrtrs**| ‘ouput soourg AdAIvA ‘jooyog Wepeg Jo ysvo ory & 


ANALYSES OF OHIO COALS. 


8I 


*90U010J02T 


6°LL | 3S 

2°69 | 6'F 

y's9 | £°s 
7B TE: g°3z | 9°S 
LZ 16° £°69 | O'S 
7B. 6" $°29)| 1's 
‘8 | OT [2°82] 9°S 
"h 16° £°s9 | 6° 
6 | 6° 2°99 | T° 
8 | eT | 8°62) 9°9 
L [St | £202) 0°9 
‘OL | TT | o's9 | e's 


=v |—_—_1_—_+ 


“oyeuyy 


SCMAWDMAOFOHOHMK-ATOSMr 


* " Heicicicicded i iodedccoled 


idid 


AHN ONnDAN 
aAssscsrsdsd 


otonso 
Ssddaa ina 


DABAOR 
ssdccr 


“s 
ss 
== 


cegaddadausasdessed 
CDOHAOKHAMANGSAMMOAANNOS 


SESS SISA STAISISISSSSS 


£°Se | O° 
68h | b 68 
9°LF | F388 
979 | ¥°SF 
L°1F | 9°68 
ZOF | FSS 
9°19 | FSP | 
O'OF | Teh | 
FF | O'1F 


*oyeUITxo1g 


w 
8F 
£6 


g 


fad | 


(q}Nour 4yUP JO 4sBay}NOs 309] 0OO'T 


Card ‘soynyu asvo Jo syed 4s1y) Pod 9-ON “OUTUT OTSTCL pia 


JoMO'T ‘UTUT s,JoyY Wepy ‘6 “oo haa, 
*[809 O[[JAUOSTON “6T a ouyar 
OD TROD [B1}UID OTYO “61 “00S “da a 


“ON OUJU “OD [ONY [VUOHEN *¢ “oes PrPplveg 


“AINDOO AWN 
“1809 ood sspR 
‘umyy Sr8a() YB ‘6% “das ‘F TAN Sao 401g 
; Ra Sd 
‘any J9peug ‘ues OAOT "MD *¥°AN ma 
*(qynour ouTuI JO 


WINOS 400] OSF) Ped YoouD s3yoyq ‘OuyUL e100} “1 *f 
“MS*U"N 2° ‘TL “908 ‘Jo 4soa offur [ ‘WMO FUIBAIS 


“peuutjdoo—ALNOOD TIMON 


28 


‘ponuyuoj—saydwons suru fo sasizpun ponwayj—'Z AAV, 


ty / =LWD SH'27 


A//:d.1y / pazt yTbtp-976 


Original from 


UNIVERSITY OF ILLINOIS AT 


URBANA-CHAMPAIGN 


Digitized by Goo le 
8 


a . (23 (Sh TIS Zz *poq Surmmenry Jomo7T ‘sour 3mdg 
an “A‘IOA‘O Hi €F | 8 sr ; a | MOTTTM SOM, ONT ‘Wor sopra fz ‘Asmpuy yUON 
[ered ere ; 
++ | Lor | o's z *poq SurmuenTy 
*6°O Te | tor | 2 ‘oF 1 a | 6st OIPPIA, ‘eum Alm popy ‘4Z “oes “daL UollIySIUIN a) 
6 {TS | 8 OF z *(youaq doz) poq ro} 
A‘Il°A‘O 28 | 6° | 6S I a | Wz OTAXOo1g, ‘ouyUL “0, [VO WMOJUSeI!) !UMOTMO0ID 2 
Ze | Sl] Tsk z “pod aTTayooig Ets 
“A‘IPA‘O TE | Stl | 9'OF I a £6 ‘guia o[epsuBad “day ox ‘WoL sop ¢ ‘uoj}URD E ve a 
oe 
. *ALNQOO WUVis pears 
g he O°9 | Z'89 | ssEe yee" zw jroo Avo =) = 
02 °O 9° | ss |gco] ste] tt | 1 a |-777"7**] Greydep seu 4nd s,Waaeig ‘og “des “day, UostIEyT we 
a | al (RS se ote aa a Ne uw 
a 2° | O'OT | E'6F | L:0F [77] z “poq uoLET) > 
a 6°O ;Se | 6 | 0'9 | 6:28) 38°9 | T a |# ‘guru 00VIOR 3 UBFAIOPY ‘MONeIg WoO!” “day woolg < 
a *KINAOD OLOIDS 
a 6° PET | OER | OEE [Oo S *(uonsod u10730q 
oO “AAO is oe $F ce 9% ; a | 92 ‘qouaq jouuBd) poq UoBYyg ‘aUTM s,}}00g ‘visu BT 
: Dd “Te | egg [oot 
“A‘IA*O 8° 6% {O'S | SE (ey | T a | 20% sreeseseee="(1800 HOOG) paq UoLvyg ‘euTUT s,2109g 
(2°) [ltt | 869] See oy Z “(BOD 49019) 
< “ATIOA'O £° {9't Powe | See, 2h | T a | 10% peq woiwyg ‘aul ‘oy vo) wisULYG :puoMBIg 
‘= “ALNQOO ADVLYOd 
A It | $9 z 
5 “A‘IPA‘O orl : 2 : a | ot “peg SUTUUEIITY O[PPH ‘PUpUr] 817M. aTTLASIBIS 
fs “A“PA‘O ate ¥'9 T aq | 9% seeeeserere(o ONT) OUI UNY YOY ‘Ba ‘O[[LsIeyg_ 
° 91 | t's z *paq gum 
mM 6°O gt | sce I a 6L -08}ITM O[PPTIY ‘eum osdy 117 "des “day, Yory yeg 
3] 91 [29 za “(hour 
wn “tz *T | 0°9 E Vv 1061 YUP Jo JsBoroM 1993 OOS ‘AIIM J JO aIvs) oIIRG 
ial OFF ‘ET | 2oR SL ft 169 z *(YINoOUt YIP Jo Rey Wo Iaay OG ‘Aaa ry) 
P| “t 066 TT} 199" : TE 8 I V_s| 006T UTE) pod g “ON ‘aUTUL INOqIeg 2p oUTSOH ‘vuUAEAg ws 
008 ET bis 2S 4h OF, e fone) 
4 el Ie | 98 z “paq = 
“6'O ail F's | FE I a 26 Zuyuue yy oIppyy ‘eur s,dueqy, “a "a ‘FL 29g —~ 
rl eg | 08 £ ‘e) 
et 1g | 8% z “ped 'o) 
“6°O ZT gs | 9% T a a Suyaueyj;y Jomory ‘ouyur s,[esyuopOPY ‘¢1 ‘90g 
o'T | Ak ee OB e : 
e'l 8 + 1g z — 
6°O eit e"¢ Ly I a |wu “***paq suyuunyjTy JoaoT ‘ourur s,uydog *% “90g N 
oI 979 | £2 £ 
ri 2¢ | 8% L z *peq Suluuyz Ty a 
6°O et 9 £%T L I a | 8 OIPPUN ‘oUTME “OD [BOD [OISHE ‘Og “ovs “day, OAtT 
[a ¥ z “R09 10a 
“A‘PA‘O Vt ¥ I ass -we1q Jodd y ‘souyur ups y, !'dai 7, oormo Fy ‘0.4099] PPTL 


ANALYSES OF OHIO COALS, 


30 


les. — Pe ‘paps ayia aie 


a sete f “peg 
ompR, ‘ouput yop qooes ‘21 “oan daly, WHOaRY 
*KINQOO SVAVUVOSAL . 


*(1809 3ooIq Jo 


waleweweeleeeees| oe | ane | peoo | ene |-see* 


Pokal 


"| 6° | 90T | 688 | 9 0P 
|} 8° [SOr) O88) eer; ee |r | a pete: 91} Uy SOUIOO SOUT}JOMIOS YOY [GOO FOUTS) OUTES 
"18" [98 | 2°69 | o'ze |" ' i *(yB0o 4007q) 
arm Ree |) 8° | F | 2°s9) 0's) 69 wseeees*) ped woreyg ‘ouyur Z “ON “OD [0D ITH YomnyD 
‘|; TT |S | 99] 928 , —., 
“‘}OT |6°9 | 979) 898] 2% peq uoreys ‘T “ON 3JBys wos! 
eee gr “| 1 |6°9 | 6% | fF |” , *([B0o 4O0Tq) 
steelers 0% |9°9 | F09] F381 97 peq woreyg Sen“ THO iO "a VSO 
seccccclck qageen| -S dade al<sesclsbesablopvess|ssscaclessags ze | tor| te | gue foo *(Te09 
icemart (inmias fie) (imei | (al dai (Rta T@ | 2°6 | £°6F | 2°98 | + 49019) Pag Uorwyg ‘Yue [Vd MoD “dL PeEYXoorg - 


“AINDOO TINGKOUL 


tt |aco | e-zo | ocop eee 
‘1 te Be = Oe TU. oh aE OQ © | stetecnensses peq uolwyg ‘ouyUr young ‘day, u0ZION 
. Zt | 619 | Lh | 2° “**peq Umopayene ‘euyur Mataeyey ‘day, Aayueaog 


cen are Pen ete ‘ALNQOO LIRIAS 

Saecou ; -peq Pay ein 
‘ OUlUL "OD ZuUyOoIg Wy Wy oY ** a soa? 
-U833TM OTPPIY ‘euTur ‘og [vg Jinqevusg ‘zinqeusoQ 


ponuy}u0o—AINQ09 MUVIS 


8I uu | on | oon | ot 1 
| 
CH) 3 ‘ r 
ol | 04%) reo | “S| 230 fom 
reousojoy | “Toy | BAL “ojo ‘our ‘4441800T 
auy | -aty 


5 “en BA OBWOTVO 


“ponupuoy—saduine sup fo soehyoun prouayg—z wIavL, 


21 6006-pdgasn ssa00e/f 
vOSETSTITZITO€E 6ntn//Z02, 


yy / WO SPizZz 


//:d334 / paztiTbtp-a1bo009 ' 


Original from 


UNIVERSITY OF ILLINOIS AT 


URBANA-CHAMPAIGN 


ANALYSES OF MINE AND CAR SAMPLES. 31 


COMODO MN 
SIAcggidea 
- - 


CADEMMTH THOMSON ;: 
dddddasrssdisird ; 
- - - A ol s 


OF 0D SH OD HAD 09 OD 1D CLO EOD o8 : woo 
Riel mialetateteteleteletetead soc css cmleleimiotes s seteiet cos cmtiminininialpioted 


ADR OHADNAMBAM I | He : 12 OMIA 
NeSSELERKERRERE : IRESRREKKS 
AASB DANCOMARMOH : tt Lit tommomonmn 
SAGE SSS sss sit nsw finds Pt dws 
AM ONAFAA HSH SOM HHOPMAFDHLAOMFEKANFAHI ABH MHA NOwmonmwToerMO SMBOWOWRH 
sd et atid aici at atcdninicdadededcdedwdidideicicicdciwinicdcdacinicdcdcdad aiid cdodcicicdcd wl 


COM NRO ER INO I ION ING INTOM LONODOG ine ian! nANnmw : 
SS ISS iSS IS lhS iSSAIAHNA We ISSN [cia MS IS | NdSsdS ! 


= 
. . 


AHKNAFAMOAPLAANO THOM EHH OMOGOMHOOTHAOeEEMNONADGHANAAMDN MADMIN OM 


Sdsgcerseugdsdss¢ssdusedsdsgudssdsssussdsssessd sessssas 
QM OANOMANOOGAMN DOOM CALM AVOVOHHAMUMUOHOMNNTOTCACOW GAOANAE 
SStRSNAsGIs Sassi esse SII SGSaSSAAGSSsdsdasass Widsads 

Seas eee oe eae Ce ae : F Sah eG Guat taal AES TERESI aU eo Neo ine 


Pr i er i er i ee et it : 
ied sii dinig: 
8 


. oe oe 


OND OND NOD ROD ON OD Ot CR OR COD NOD NO COR CROCCO RNC MORO CED 


A A A A RA HAR A AR RRA RA 


gg. # :8 282 8 & 


121 
122 
131 
123 
130 
51 
2209) A 
69; D 


, east 2208; A 


, No. 5 bed 
of 6 room, 
mouth). 


; Huff mine 


COUNTY. 
dnt m 
try, main entry, 800 feet 
kson mine, Clarion bed. 


No. 4 bed 


Twp.; Jacob Stonebrook 


tanning bed. 


Twp.; C. E. Holden’s new 
y  b : 
of; 
Twp.; Brockhill mine, Middle 


Sand: 
ear center of; Tuscarawas Coal & Iron 


\ddle Kittanning bed. 


} mile soutl 
Kit 


, Roush Twp.; Houck’s farm, Upper Kitt- |.... 


d 
pti 
bed. 


ie, 


Same (6,600 feet southeast of opening)..... 
Tunnel! Hill mine, Lower Kittanning bed........ 


Same (fresh face). . 


VINTON 
try, 4,900 feet northeast of 


Run, Goshen 
Same (face of 5 butt en! 
west of drift Sa leer 
Elk Twp., sec. 27; J. T. 


tanning 


Somerdale, Fairfield .; Somerdale Coal Co. mine 
iiittenning bed. , 


ral City, 
(7,000 feet southeast of mine mouth). 


Joseph Shilling mine, Middle Kittanning bed.... 


Middle Kittanning 


Goshen Twp., sec. 12 E.; Goshen Coal Co. mine, Mid- 


Middle Kittanning bed. 
York Twp.; West Goshen mine, Middle Kittanning 


dle Kittanning bed. u 

Mill Twp.; Cyrus Kilpatrick mine, Middle Kittan- 
mine, Lower Kit 
mine, Middle 


Ne 


ning bed. 
Mineral Point, 
annin; 
Sandy 
Co. 
Pike 


Middle 


Warwick Twp.; Medville & Goshen Coal Co. mine, 


cit 


bed. 


en 


Gnadenhutten, Clay bh Solomon Stocher mine, 


Newcomerstown, Salem 


Clarion; Clarion mine 


' seine Timothy Sewell mine, Middle Kittan- 
ning 
Mine: 


Digitized by Gox gle 


ANALYSES OF OHIO COALS, 


32 


| 
“A “I0A‘“O : 
“A ‘PA ‘O 
patie. os lot lovely l'eg. [recess 
“les | 6° L£0L/1°9 |Z'S |6%6 
6°O “1 BOL | 6° eso9;e' (O09 | 96 
EPR ED Pe BE Oe 1-9°6. yee eers 
“16'L | O'T 16°29) 6% | 2°S | €°€T 
*6°O \"°°""""| OFZ 'ZE | OOS "D9 |""""*" 96 | 6° 6°69) 1S | 9S | 6 
af MeO RET OLE Bae Ee be aes 
eS. | Ft Ts9]} 1S | G'S | O°It 
‘}OCL | et | 6 FO) tS | E'¢ bi 
“)O°OL |) S°E | 6 BL) 2°9 | ete. poset: 
726 | FT [TL 1e9 | 0 
“| Q9°ST] ET | S39] os | 6% 
"}66 | FT | OBL] 2° | O'S Por’ 
“|}2u 181 | L699; 19 | oF 
|} OCL| ST | €'99|/FS [EF 
POL St. [OeLe. ALS | By [es 
;h6 | ET | FOL Eo | FF 
"ORE | St | 219) Fe | ot 
st ut or cr 
“(A 0) F 
*eomeJ0Joy bab 
Sur 
- ;UeqJOS 


‘en Ba OYWOTRO, “yVUI A 


ij 
= 
WoOnons 


d¢ 
Sal ial 


SOD UN tO ett ee 


“pur 


*o)BUITXO1g *ojduresg 


19 


** poq uorsyg ‘aura emoddiyD MeN Sday vaoddng 
“***"*paq uoleyg ‘oul oyvy xoq day, usmrysneg 
*RINQOD ANAVAL 


“poq 49019 sdtoyy ‘puUvy yourMTyos 
soe ‘BqIy Jo ysoas sopTUT FT ‘gz “as “day snypany 
“paq 42019 


sdyjapy ‘ouywa Xe ‘uns [voo UTOY op § “day suepy 
“KLND.O0 NOLONTHSVA 


me seane aq wopeT ‘ouTur “0 [VD WOITTA ‘EE “dag 


*(smI001 Z Jo a98}) paq 
UoLBIO ‘euyUT yooy Auwue_ ‘+e “oas “day, UOJUTA 


*(doyoyno woyy 39a) 09) peq Suruaeyry 
SIPPIN ‘YUBq [vod ATIVYD atioapH ‘¢ “oes “day uBaAg 


se eeceeee sorts paq UOLe]D ‘ouTU Ja]AwT] uO OUTR 
“penulTyWOo—ALNNOD NOLNIA 


“070 ‘outur ‘4417 800°T 


*ponunuoj—sajdwos aurw fo sasiyouv poouayQ—'% AAV, 


» Google 


ANALYSES OF MINE AND CAR SAMPLES, 33 


DESCRIPTION OF SAMPLES FROM LAUGHLIN MINE, BELMONT 
COUNTY. 


Below is a description of samples from the Laughlin mine, Belmont 
County. These samples were analyzed by the Bureau of Mines, but 
the description has not appeared in any of its publications: , 

Analyses 34002-5. Bituminous coal from Laughlin mine, a drift mine at Martins 
Ferry on the Baltimore & Ohio and Pennsylvania Railroads. Coal bed, Pittsburgh; 
Carboniferous age, Monongahela formation. Observed thickness of bed, 6 feet 4 
inch to 6-feet 3 inches. Roof, roof coal; floor, coal and limestone. The bed was 


measured and sampled at three points on February 5, 1920, by P. D. Browning, as 
shown below: 


Sections of coal bed in Laughlin mine. 


Bert a, 2 nd sin shan badnnncs aweees ahd eewadag acs igeecms sasasevesdeessbes'eas A B Ue 
RMBDOPRLOLY NOii'3 9 00.05:65.0- bcos d 0gs Chea dese su neoemeksene Voyerecuieteha 34002 34003 34004 


a1 0 a1 3 


1 

Swine ds ona 20 1 
02 0 2 
20 1 a) 0} 
0 54 0 94 

0 04} 0 ¢ 
0 9} 1 it 
O Obl s.cdcce0e% 
he (2iicateboens 
6 1% 6 3 
5 08 4 103 


@ Not included in sample. 


Section A (sample 34002) was measured at right rib, 50 feet from face of main haul- 
age entry. Section B (sample 34003) was measured at last crosscut, 17 and 18 right 
butts, 23 south entry. Section C (sample 34004) was measured at left rib, 50 feet from 
face of 23 south entry. 

The ultimate analysis of a composite sample made by combining face samples 
340024 is given in Table 2 under laboratory No. 34005. 

At the time of sampling the daily output was 350 tons; 85 men were employed under- 
ground, 12 above. Tipples of both wood and steel. 

System of mining, room and pillar; black powder used as explosive. Coal, shipped 
as run of mine, derived chiefly from advance workings. In 1920 the lifetime of the 
mine was estimated to be 20 to 25 years. 
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ANALYSES OF DELIVERED COAL. 
By N. H. Snyper.’ 


INTRODUCTION. 


Coal analyses help to describe the character of coal as it lies in the 
ground or as it may be delivered to the user. There is a distinct 
difference between ‘‘ mine samples’’ and “delivered samples.” Analy- 
ses of mine samples of coal are plentiful, but available analyses of 
delivered coal are relatively few. Mine samples are collected accord- 
ing to a standard method.® The sampler cuts a channel 2 by 6 
inches or 3 by 4 inches from roof to floor in the face of the seam and 
excludes from the sample any partings more than three-eighths of 
an inch thick and any lenses or concretions of ‘‘sulphur,” or other 
impurities, more than 2 inches in maximum diameter and one-half 
of an inch thick. 

Analyses of mine samples form a permanent or scientific record of 
the coal bed at the point sampled; they are important in determining 
the character of the coal in any given mine or district. These analyses, 
when the samples are taken in a standardized manner, are valuable 
to the operator. When compared with analyses of delivered coal 
they show him whether or not his mine is being efficiently worked or 
whether the coal is being properly prepared—which involves the ques- 
tion whether he has suitable mechanical appliances for separating 
the impurities. 

In the purchase of coal, mine samples may serve as a sufficient 
guide to the experienced purchaser who has knowledge of the impuri- 
ties in the seam and the degree to which these are eliminated in 
mining and preparing the coal. To the average purchaser, however, 
unacquainted with these details, dependence on mine samples may be 
misleading. The quality of coal indicated by the face samples can 
rarely if ever be attained in the delivered coal. Certain impurities 
that are eliminated from the formally prepared mine sample may not 
be eliminated by the miner interested in getting out a large tonnage. 
Some of the roof and floor may also be included if these are soft or 
flaky. Some mine analyses, particularly those taken from geological 
reports, may be either from outcrop coal or small workings not beyond 
the influence of weathering. When coal prices are high and com- 


§ Engineer in charge of fuelinspection, Bureau of Mines. 
*Holmes,J. A, Thesampling ofcoalin the mine: Tech. Paper 1, Bureau of Mines, 1918, 17 pp. 
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petition is lessened it is easy for the miner and the management to 
lower the standards of preparation of the coal, and a return to rigid 
standards is always difficult. 

In sampling delivered coal the Bureau of Mines follow a definite 
procedure.’? A sample of not less than 1,000 pounds is systematic- 
ally collected by taking equal increments at regular intervals through- 
out the delivery, while coal is being loaded or unloaded, and by crush- 
ing and reducing this sample by successive stages to laboratory size. 

In using analyses of samples of delivered coal, one must recognize 
that coal is not always of uniform size and that the impurities are not 
uniformly distributed throughout the mass. Hence there will be 
some variation in the results of sampling, and even though the same 
mass of coal is sampled a number of times, the analyses would not 
agree absolutely except by chance. It is only when a considerable 
number of analyses representing a considerable tonnage mined over 
a period of time are available that the average value and range of 
variation of a particular coal become known with certainty. With 
reasonable tolerances, however, for these variations, delivered coal 
ean be sampled accurately enough for all practical purposes. 

Delivered coal from any given mine may differ from day to day 
through variations in mining or preparing the coal; hence a record 
of analysis of delivered coal for any one time should not be considered 
as a permanent record, for the output may be greatly improved by 
new methods of mining and preparation; or, on the other hand, the 
output may deteriorate through carelessness in mining or preparation. 

Table 4 gives the analyses of samples collected by representatives 
of the various Government departments, under direction of the 
Bureau of Mines, from coal delivered to the Government under 
contract. Samples were collected systematically throughout the 
entire delivery of coal. These records of delivered coal indicate 
more nearly what the consumer is likely to receive, but the amount 
of coal represented and the number of analyses made must be 
carefully considered. 

10 Pope, G. 8,, Methods of sampling delivered coal and specifications for the purchase of coal for the 


Government: Bull. 116, Bureau of Mines, 1918,64 pp. Pope, G. 8., Directions for sampling coal for ship- 
mentordelivery: Tech, Paper 133, Bureau of Mines, 1917, 5 pp. 
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TABLE 4.—Analyses of 


Where mined. 


Commercial 
. name of coal. 
County and town. 


Hocking County: 
Cc WA. Pscnasd Coalgate.........| No. 6....--.... a a Val- | Lump over 3-inch screen. 950 
ey. 
20020. csonce|e oes 
Jefferson County: 
Bradley. .......| Crow Hollow....| Pittsburgh or |..-.---.-.+..++- Lump over }inch bar !....... 
ser 
Rush Run Beech Flats...) Nut, pea, and slack| 7, 
through 2-inch screen. 
Do..:-<-25.] Rush Bum Noy 2e)ssiccOes ccnccafenacocsacssctsss Lump over #inch bar |....... 
P Count: 
Dixie 4 Dixie. .......... NO, Oisccesssvs]|éacesics decveen as Run of mine...........-|. 
New Straights- |...-....--cccecccslecees do.... Big Vein)..... G6. 2 sosnsvaiaseoenas 4, 500) 
ville. ocking. 
Shawnee....... Conkine anid Bae Wan ccOe.a cdnsac|sccencesectassanfoctes OB. sacistindpsctass}ocasice 
our, 
Tuscarawas Coun- 
ty: 
Mineral City...) Huff.......... e-| No. 5..........]. Sdussuesanasres Lump over 1}-inch bar |......- 
Vinton oe 
esneese Clarion... ccsccee] NO. Siccsccceaslesseasascsdeeses Tap over l}inch |......- 
DO. sssseve2|eenee BOane ss ccadlancnsADe scans isn]siaesssdeteeass Nut and slack through | aoveces 
1}-inch screen. 
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delivercd coal. 


Proximate analysis. Calorific value, per pound. 


Moisture- 
free. 


free and 
ash-free. 


Moisture- |} 


3,440.7, 46713, 760 7,644 15, 120°8, 406 
a a7 534 13, 880 7, TLL 15, LOO, SSO} 
| 


12, 880)7, 156 13,430 7,461 14, 890 8, 272 


\ 
12, 939 7, 18313330 7, 406 14, 8608, 256 
3. 37, Fa. 313. 41 ri 5.12, 2406, 82s 12,721) 7, 087 14,6008, 161 
B.3)38. $52. 2) 9.0] 3.5.12, 840.7, 133.137 560.7, 533 14) 900 8, 278 


| Nod 


6. 7/36. 4/52. 3/11. 3) 3, 4/12, 180 


6, 767 13, 050 7, 250 14,710 8, 172 


2.6/43.4.49.4) 7.2 sain 372'13,,620,7, 567 14, 680 8, 156 


12, 500 6, 944 13, 540 7, 522 14, 390 7, 904 


9.0 jigleeme ea nates 
i. 6) 1.9112, 600 7, 000 13,450 7, 472 14, 560 8, 0S9 
7. 2,590 6,972 15,440 7, 467/14, 550 8, 083 
4112, 1206, 733,12, 940\7, 189/14, 470 8, 039 


5.45, 5)13. 11,520 6, 40012, 480 6, 933/14 340 7, 967 
2 4/48. 112.5) 4.4 1/49) 6,35) 12, 630 7, 017 14,430 8, 017| 


saa a 5.9} 2.0; 


a1 


SON SF 
wow eo 


oe 
ue 
& 
—_F 
oS 
2 
x 
2 
— 
S 
a 
& 
~ 
& 
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13,550 7, 5214, 970 8,317 
3138, i 5|11. 5] 3.5112, 430 6, 906 12, 990 7, 217|14,680:8, 156) 


> 
te 


4.3 37, 1/55, 3] 7.6] 1. 8/13, 190 7,32s|13, 780 7, 656/14, 910 8, 283 


7.6 41.1/49. 8} 9.1) 3,1/12, 120.6, 73313, 120,7, 289'14, 430,8, 017 
8.0.39, 1153. 5] 7.4] 1. 6[12) 1306, 739] 13) 190}7}325114) 24017, 911 


9.9 37. 4/49. 7}12. 9} 2, 0)11, 280|6, 267]12, 520)6, 956/14, 370)7, 983 


4. 5,42. 5/49, 6) 7, 


5. 6,39. 0152, 2} 8.8] 3.3]12,77 is eda 517/14, 840)8, 244 
8, 1/40, 1/46. 9113.0) 3. 7}11, 5660/6, 422/12, 580 6, 989)14, 46018, 033 


3. 1/12, 960)7, 
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Dates 
Place of delivery. of de- 
livery. 

19 20 


National Home for Disabled {1911-12 
Volunteer Soldiers, North- 
western Branch, Wis. 


Kes, nays Slaawe ws besesur ~./1912-13 
hes WO. cece eeccc cece owces = (LULF1E 
St. Louis testing plant...... 1906 


do.. 1906 
ae GOL sececcccccsesescteces|) 2005 
neve dO... .crccccovecscesceeen| 1905 


Post office building, Toledo, |1913-14 
Ohio. 


Columbus Barracks, Ohio. . ./1919-20 


1920-21 
1911-12 
1912-13 
1913-14 


1905 
1905 
Garholen and post office, |1907-08 
Toledo, Ohio. 


St. Louis testing plant. ..... 1905 

| 
16 Marion Branch, National |1919-20 
Home for Disabled Volun- 
teer Soldiers, Marion, Ind. 


St. Louis testing plant......) 1905 


do 905 
16, Columbus Barracks, Ohio. . .|1921-22 
1) St. Louis testing plant......| 1905 
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